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')Facilities are a critical part of a robust and successful test program 

A1 Test Stand A2 Test Stand B2 Test Stand 

B2 MPTA Test 
A1 Final SSME Test MPTA Tank Removal 
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Testing is an integral part of SSME success and flight readiness  
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•!Three main engines operate for 
8 minutes and 40 seconds for 
each flight, with a combined 
output of 37 million horsepower 
(HP).!

•!Engine operates at 
temperatures from -423° F 
(liquid hydrogen to cool engine) 
to 6,000° F (hotter than the 
boiling point of iron!)!

•!Three engines produce 
equivalent power of 23 Hoover 
Dams!

•!World"s highest efficiency 
reusable LOX/Hydrogen engine!

•!High Pressure Fuel Turbopump (HPFTP) 
alone delivers as much horsepower as 28 
locomotives and can drain an average-size 
swimming pool in 28 seconds!!

•!Turbine Blades are one 
of the most critical 
components on the 
Shuttle!

•!The turbine blades spin 
at 600 revolutions per 
second/700 HP!

First Stage 
Turbine Blade!

QM'[..=0-'
f%B)'

14 Feet 
High!

7.5 
Feet 
Wide!

Space Shuttle Main Engine 
Amazing Facts  
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Block Change Philosophy 
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Design Improvements through a Block Change Philosophy 
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•! The ET is taller than the 
Statue of Liberty and is the 
structural backbone of the 
Shuttle vehicle!

•! Only major expendable 
shuttle element!

•! Skin of the ET is less than 
0.25 inches thick, yet 
holds more than 1.5 
million pounds of 
propellant!

•! Holds 380,000 gallons of liquid 
hydrogen (–423° F)!

•! 140,000 gallons of liquid oxygen 
(–300° F) !

•! 2,993 feet (~over # mile of 
critical welding per tank.!

•! ET covered with spray-on 
foam insulation that keeps 
the LH2 at –423° F even in 
the hot sun ~ 1/3 acre of 
foam surface!

•! Weighs 1.6 million pounds 
at liftoff: equal to 32,000 
elementary school children!

•! The External Tank is manufactured at 
Michoud Assembly Facility in 
Louisiana. The building is 43 acres 
under one roof!!
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Processing Improvements 
•! Low Spray Guns 
•! Human Factors 
•! Lead In – Lead Out 
•! Video Review Of Sprays 
•! Improved Mats 
•! NDE 
•! Producibility Enhancements 
•! GUCP Improvements 
•! Friction Stir Welding 

$/)

ET–129/127/130/131 
TPS Producibility 

Enhancements 

Post Flight Assessment 
•! Imagery 
•! Failure Mode 

Assessment 
•! CAD Modeling 
•! EPAT Process 
•! Historical Data Base 
•! Statistical Assessments 

ET–119 
RTF II Modifications 
PAL Ramp Removal 

ET–121 RTF Modifications 
Bipod Fitting and Feedline 

Bellows Heater 

ET–124 
Hail Damaged Tank 

ET–120 LH2 IFR 
Redesign Demonstration ET–128, First In-line Tank  LO2 

Feedline Brackets and LH2 IFRs 

ET–125 
ECO System Resolution 

Design Improvements 
•! Bipod Fitting 
•! Bellows Heater 
•! Feedline Camera 
•! PAL Removal 
•! LH IFRs 
•! LO2 Ti Brackets 
•! ECO Feed Through 
•! Sixth Buy Tanks 

Al 2219 Complex 
Curvature Panels, and 

Friction Stir Welding fully 
implemented on ET–134 
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Space Shuttle Solid Rocket Booster/ 
Reusable Solid Rocket Motor Amazing Facts  

•! World"s largest solid rocket!
•! 149.1 feet high and 12.2 feet wide (1/2 football field 

long only 2 feet shorter than the Statue of Liberty)!
•! Each RSRM equivalent output during flight is 

15,400,000 hp or about 51,300 Corvettes.!
•! Two RSRMs produce more thrust than thirty-two 

747 jets at takeoff power or 14,700 six-axle diesel 
locomotives.!

•! RSRM combustion gas temperature approaches 
6,000° F, approximately two-thirds the temperature 
of the sun"s surface. At this temperature steel 
does not melt, it boils.!

•! Produces 2.6 million pounds of thrust at liftoff - 
more than 32 747s at take-off power!

•! Boosters go to full power in 2/10th of a second – 
the heat they produce in the first 2 minutes could 
heat 87,000 houses for one full day.!

•! After 2 minutes, boosters separate at 28 miles 
altitude at a speed of 3,100 mph. They coast 
upward for 13 miles before beginning their fall.!

•! Three 136-foot wide parachutes slow the SRBs to 
a safe splashdown in the Atlantic Ocean.!

•! Boosters are recovered, refurbished and reused.!
•! The boosters are the heaviest object ever to be 

parachuted safely back to the surface!!
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Intertank/LH2 Tank 
Flange Closeout 
Enhancement 

Bipod Fitting Closeout 

Increase Area of 
Vented Intertank TPS   

Remove/Replace 
Longeron 
Closeouts 

Forward feedline 
bellows heater 

Feedline fairing 
camera 

Without heater 

With heater 

Feedline bellows 

RTF I:  ET-121 modifications to reduce foam and ice 
debris. The bipod ramp was eliminated. 
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Increase Area of 
Vented Intertank 
TPS   

LO2 and LH2 PAL Ramp 
Removal 

Bipod Harness Revisions 

RTF II:  Following STS-114, additional foam debris risk mitigation 
included elimination of the PAL ramps 

Development of NDE 
capabilities 
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LH2 Ice/Frost Ramps 

Was 
Zero Gap / Slip Plane 

(Teflon) material 
applied to feedline 

XT 1377 

XT 1624 

XT 1871 

XT 1129 

Now 

Additional 
TPS 

Applied at 
Component Level 

Applied at Tank Level 

Titanium Bracket Aluminum Bracket 
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Beginning with ET–128 risk mitigation was integrated into the original build.  
Additional risk mitigation included LH2 IFRs and LOX feedline titanium brackets. 

Titanium LOX Feedline 
Brackets 
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Main Propulsion Test Article (MPTA) Testing 
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Main Propulsion Test Article (MPTA) Testing 
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Main Propulsion Test Article (MPTA) Testing 
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